Committing embryonic stem cells to differentiate into thyrocyte-like cells in vitro.
The derivation of thyrocyte-like cells in culture is of importance in the basic study of early thyroid embryogenesis and the generation of an unlimited clinical source of thyrocytes for genetic manipulation and cell transplantation. We have established an experimental system, which shows that 6-d-old embryoid bodies (EBs) differentiated from mouse embryonic stem (ES) cells expressed a set of genes traditionally associated with thyroid cells. The genes analyzed included the thyroid transcription factor PAX8, the Na(+)/I(-) symporter, thyroperoxidase, thyroglobulin, and the TSH receptor (TSHR). Immunofluorescent analysis demonstrated the presence of TSHR-positive cells as outgrowths from 8-d-old EBs cultured on chamber slides. Accordingly, this area of cells also expressed PAX8 and another thyroid transcription factor TTF2. Of importance, TSH, the main regulator of the thyroid gland, was necessary to maintain the expression of PAX8 and TSHR genes during EB differentiation. Furthermore, thyroid-specific function, such as cAMP generation by TSH, was maintained in this model. Together, these results suggested that the developmental program associated with thyrocyte development is recapitulated in the ES/EB model system. The differentiation of mouse ES cells into thyrocyte-like cells provides a powerful model for the study of thyrocyte developmental diseases associated with this lineage and contributes to the development of thyroid hormone-secreting cell lines.